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DieErfmAingbetrimemVer^ 
begrttdeePelerttar*^ 
sche Vbrrtdttung nach dem Oberbegrffl dec * 
Anepruchee 7* 

Beieta/kdurchbkitetemBi^^ 
das Erlordemia, untar v*wandung der HodTfrequtnz- 
Chturgie Gewebeoberflftchen berohrungstos und 
gl # lchrf*Bfczutae*juIero^ rq 
der Gogenamton ScfuMfaegtfaikxi bzw. Spray 
Kcagufcbon bet hohen Hochfrequtnapammgen m 
Ber etch von Kiovort bewerfcrteligt Eln NacWel dtoaar 
kortveritkaiellen Techn* tet da UnregeJmai*gkalt das 
Uchtooganbaroioha und die Gefahr. tie Gewebeober- w 
ftache zu karbonkaertn. 

Elne vfcbeeeerung wurde dadurch erziett. daB 
durch EktJtseen nines Edelgaeec z. a von Argon em 
lorielerungspfad gaschaffan wurde, der zur verbeaae- 
rung der QetehtnaBigkBlt bat der Kbagtfatton von so 
QB^obeoberftachen befrug. Ein derartigee Verfahren 
tetz^aindaf EP0 3S3 177 A1 beachrieben Nachtail 
dieses Varfahrena 1st die Vamandung dea recht tauran 
undinKlnl»«ih^r*rtverfQfifrven Edetgaaea. 

Daa Ziel cter vfrteganden Erfindung besteht dartn, ss 
em Vertehren und aine VbrrfcHung dar elngange 
gananntan Gattung zu echaflen, mBate danan ain ionl- 
sierungjpfad^Berek^^ 
charan MaOnahman zur verttgung geatattwtni 

Zur L&sung dieeer Aufgabe gW die Merkmele der *> 
PatantesprOche 1 und 7 vorgaaehen. 

Der Erflndung ftagt dar Gbiaidgedaiike rujrw* 
daB ain lontewrungapfad auch mrt andaran Median ars 
Edetgasen mogfch ist. Ala vortaihaft hat eteh Narbal 
dteErzeugung einaa Aerosoto aua einer rded erprozentl- * 
gen KMhsaJztoeung harauageatatl Die KbirbMtan 
von Hochfrequeru an der akfiven BaMroda eiier etak- 
tro-crfwur^sdien vcr richtung mH einer NaO-Losung at 
, xwmrbekafintdochwttJ^ 
um ein AnWeben der Befctrcxlen am Kogevn^M * 



Did Erfindung wtd im fbtgenden beispletewetee 
anhand dar Zaichnung beachrieben; in dteeer zeigt 



Efftxfcjngagarnafliyirddam 
mit einem gewiseen SpOdruck vonz.&8,6barumole 
BaklrodeharumgafpOttbzw. henirngettaeen, wodurcn 
eki tonfcenjngekegel mit defWerter Wm«wlon4arung 46 



Ala positive Effekta dea ertlndamgagemaBen ver- 
fehrens eroeben sich <*e Verwendung von verfO^arwi 
Median, z. a dasBliertem Wesser, CO* NaCKAeung, 
elne jietertmftBige Kbagutatfon dea Btegewabea m so 
etaer faatumgrenxten Fteche. dne gertnge Getohr emer 
Karbonlalenaig. elne KQWung der BeWrode. fcaine. 
eonat Obeche Raiidfcfldung und kainertei OeruchabO- 
dung durch verbrermen von Qewebe. 

VbrtaUhafteAuefOhrurigw w 
Vertehrens etnd duroh die Anapruche 2 bla 6 und vorlstt- 
hafte Austthnji^bfcxnten dar a ft iuUaj aue i naBen vor- 
richtung durch die Ar w procha 8 bis 10 pVwOTwUet 



Rgurl emen schemafechen Schnitt elner lain bef- 
splelswoteen Ausfuhrungsform elner ©fflrv 
dungagarnaBan eleKkocNrurglechen 
VbrricMung zur Erzaugung einaa Aeroaol- 
straWa um elne hofMequenzK^rurojache 
SdinekleieMrodeharum. 

In einam von der Hand dea Denutzera argreitoen 
hohlzylrxJan^mJgan lnstnjmentan»«rper 11 lat toaxlaj 
•ine hochfrequefttH*anjrglBche SchneidelaWf«to 12 
angeofdnet die geganuber dem dlstalan offenen Ende 
1 a dea rohriormigan terumarrtenhOrpere 1 1 elnaQck 
aifQcKyaraatzl W und mit einer ZuWtung 12' verbunden 
ist die slch - von ainer ***** 14 """P^"* mit * 
aeitigem Abatand von der Ifwem^ 
Inatnjmentenhorpera 11 nach hWan aratrackt, w> \m 
Bereteh dea pradrnaJen Endaa aaittlch ain HocMre- 
quenzanachkiB 15 vorgaaahen ist. an den aine geeig- 
nete Hocttecajeruqjarwng, ale von einem nioht 
dargestatten HocMrac^onzg^narator arzaugt wird, 
anlagbar iat Die zugehorlge Naulra J o M drode lat an 
geelgnatar StBHa dee Pa*erter*ftpers angaordnat. 
Der cfictaie Berelch dea im QbHgan aua Metal baste- 
henden ln«truriienter«rpers 11 iatausetnemlsoiarefv 
den Material 1 V hergaataOt wetehea aich nach rwrtan 
WsQberdialaofiarung^derZiia^l^erstrac^ 

Die Zulekung 12* m* der taoierung 14 wlrd durch 
geeiftiete HaJtarungen 16 vorzugaweise toffidai inner- 
h**j dea kiatajrnerrtenWrpem 11 gehanen. Dleainzel- 
nan Haftarungan 18 alnd ieweis uber denUmtangum 
die laofarung 14 herum mit adcham AbatajxJ angeord- 
net daB dazwiachen in axialr Rlchtung am auarei- 
chand dlmenatoniertar StrtrnurigBdurchgang vorlegt. 

Am proximaten Enda dea hatrurnantanWKpefB 11 
dnd aertlich bzw. awai xwei Zufuhrrohre 17, 18 in das 
irmare dea InstrumertonWrpera 11 NneingatOhrt An 
daa Rohr 17 wird eme leitung angeachloaaen, rnlttete 
derer baiapietawelae erne 0,9 %4ga Kbcheatzkteung 
zugafOhrt wad. Daa axial etagetohrte Rohr 18 tat an 
emen ttuctdufta^achluB angaJagUaodaBaamitDrucK- 
Mt ait Trtgergae beaiihjchtagt warden Harm. 

Imarhajb dea Holteumaa 19 dea Instrumenten- 
korperell weiaencle Rohre 17, 18 Ofrnungen 20, 21 
auf. durch welche die KochaaWoaung bzw. (fieLuftaoln 
den irawwaum 19 hmamgedrOckt warden, daB ea zu 
einer Zerstaubung dar Kochaaiz^oaung kommt d. h.zur 
BJdung etnaa Aaroaola 20. welches aufgrund daa 
Druc^autoaus mabeeondefe durch das Rohr 1 8 \n Rk*v 
tung dee Ralea durch dan IfietnanentenWrper 11 zum 
cfetalen Ende 13 Wn atrornt und dort ate kageformlg 
erwafterndea AarcacJboiidalbz^ Aefoaola^ 
trtttwetehaebzw.welcherson^^ 
elektrode 12 und daa von dtoaar zu toaguBarende 
Biogewebe umgtol Durch da hone Spannung der 
Schneidalaiaroda 12 wad daa Aerosol tonWert und 
soma «na ionisierte Strecte zwlachen Schneidelak- 
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troda 12 und Biooja^gabirM ** ** dch dm <*i 
baaondara pjaichmlfltoar und danti audi baaondara 
gut totaWarbam Uchfcogan auabldat 

Daa Druddufl-ZuMwrohr 16 tot derart wdt add in 
das Inrtara dec fcramjmaraaddrpara 11 Nnamgetthrt, 
daB tan Aa*a*dOaB 20 fWi urrrttdbar obarhato 
und atoaa Nntardar quar variaufandan Aualrited0aa21 
daa Ftoaalgkaltt^uawohraa 17 baflndat Auf diaaa 
Watea aaugt da Obar da Audrttadoaa 21 aMmanda 
LimR0aii>atau8d«mRohf17 8riund2eratat«ate 
dettuetig air BUung daa Aaroaott 22. 

Stat! dar durch da Rohra 17, 18 gabflddan Zar- 
sOubunpMXtlcraung hOmta auch ain uaajchdlvar- 
nahay am ton an Inat umarta nk orpa f 1 1 0der jnatoaw 
Abatand von daaam vorgasahan aaln. tm tataran Fal 
waredar Ufcaachalyamabiar Obar dnafi AaroaoMMd- 
tungaacNaj uch mM dam Irmaran daa fcalrwnartaddr- 
pm 11 zuvertJindan. 



1. Vart^zurbaruhrungatoaanC^^ 

tation von Bfagawaba mfttafs ainaa Uchtoogans. 
dar durch da von ainam Hoohtequanrganarator 
erzaugta Hochapannung an ainam houfjfraquenx- 
darurplachan Inttnjmert a rzaugt w*d. 

dad zur Schaffung alnar ionWartan StracKattrdt 
erldchtarta Udit>ogarttidung ain urtar Varwan- 

datar AaroadrtraN in da Ragtoa wo dar 
Lk*toogan«k*ba^aolirt 
HocNraquanzspannung angalagta BaWroda (12) 
baMatgaaohkMvAd. 

2. VertahrennachAra^ruohl, 
drt^gakannzatohnat 

daB dam Aart»oWrahl zur Varbassarung dar La> 
far*** tonen. z. a NaO odar baigmadtt 
wardart 

3. VerfahrannachAnapruchl oder2. 
dadurchgakaiMuaichnat, 

dad dar Aaroaddrahl durch dna 0,9 %-Jga Koch- 
sabtoeunggobildatwM. 

4. VartahrainaeheinOTd 
cha. 

dadurch g d wwudchnat, 

daB daa Aeroad nach dam ZarrfBuberpriraip und 

lr«baaor*ierodurt*alnanw*ea]nv 

bldatenZeistaubararzaugtwW. 

& varfdran nach ainam dar AnaprOotia 1 bit 8, 

daB das Aaroad durch einan UtaaoclwUvarnabter 
erzaugtwkd. 



6. VarWiranna*aimvnd^vort^^ 
cha, 

dadurch gaaaonxafchnat, 
daB ait "Wgargaa t)r da Bttotag daa Aaroada, d. 
B rtfcr dia Zarataufoung dar Im Aaroad anmattanan 
RGsdgMt Lull undtodar Kortandtadd undfcdar 
3fci^varm*idd*rfrd,v*a^ 
oruckdaa Tragargaaaa dnddawitt 

10 7. E M ftooMnatfacha vorrichtung mft alnar an eine 
von atwm tt0d*avianwanarato 
fraquanzspannung adagbaran AWvaiaMroda (12) 
und ainar NautrddaMroda xur Bzaugung dnaa 
Uchfeogana Im Blogawaba zwadaibarutwigBmo- 

ts acrObaifilchanlajap^jla^ 

fOhrung daa vartahrant nach drram darAnsprOcba 
ib*8. 

dadurch gaaamtKatdviati 
daB da dna AaroadatmW^iiduridompc^ 
20 (17,18,19) aufwdst wdeha dnen untar Varwan- 
dung ainaa TrBgargataa und alnar FtowghaHgd*- 
ddan AaroaddraN in dan Baraich um da aktfva 
BaMroda (12) achicN, wo dar UcNbogan gabikM 

SB 

8. Vbrrtcr*^nadiAnapruoh7, 
dadurch uabamidrhnd, 
daB da AafoadataN-Erzaugungata^^ 
•inan Zarataubarkinai (1?) mM alnar AudrittadOaa 
so (13) adwdd undtodar daB da AarcaotaTaW- 
Erzougurvjakonaxmarta dnen UHraachaJNarnablar 
urm&Bt dar wdawoita im Handgrrff (11) odar 
MiBamdb daa Handgrilft angaordMt und ourth 
dna Schawchvarbirdung mi dam Handgriff (11) 
w varbundan id undmdar daB da aMva Hoohtra^ 
quonzdddrode (12) vorzugwatea mHfig Im Zer- 
stftubar- bzw. Uttraacha*>abaawnd (19) 
angaorond itt undtodar daB da ZaraMaJbar-TVarw 
nadar-EW*Ddanaiwro>vjng in dnunddamadban 
40 Har^rffl^ 

noadg>aHBanadi1QBaa (17. 18) abenade am 
Handgrifl (11) vorgaaahan dnd. 

dadurah gaaannzatehnat, 
dafldteaWJvaHeWroda (12) geganObar dar Aua- 
trittadOta (13) daa UttUutiwrUaddrpars (11) dww 
zurOcKvartatt id undfedar daB da aldva Bek- 
50 fttxJa (12) nadaV odar atabarig auagabNdd 1st 
undmdar daB dar dM3m Bardch daa lriatrumen> 
terMrpart (11) aut ladtormaterid (11) baataht 

ia Vbfticm^nachainamdar Anaprucha7bit9. 
55 dadurch gaiaaairdrhnat, 

dafldteaW)veBaKax>c^(12)andnadchimln^- 
mantanMrpar (11) iftnga aratradamda Hochfre- 
quonz-Zdeftung (12) angaacNoaaan itt da von 
einer teoUarung (14) umgaban id unoVodar daB 
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zwtecton der ZuMtung (1?) ** akUvM BcMrodt 
(12) bz* d«r isoiafon (14) (tor 2ulailung (1?) und 
dtr lm«rw«nd dm InstrumtntvMrpem (11) vor- 
zugwr^ie toivtndi Ab rta nd thafc tr (16) ctortrt 
angaonfcwt dnd, ttofl aw tod w n n «fcw Im fi nm 5 
ton axtetsn Stale dec hgtrumenlvMrpers (11) 
angwrtMan Abttedthflhm (16) ftuvtfchtnd 
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(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases* Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12\ which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed. 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22. 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from it In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e M 
for atomization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (19) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (1 1) or outside of the handle and connected via a tube connection to the handle 
(11) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (11) consists of an insulation material (I T). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (11) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 



6 




7 



